The objective of this paper is to introduce an approach to the study of the nonasymptotic distribution of prime numbers. The natural numbers are represented by theorem 1 in the matrix form 2 N . The first column of the infinite matrix 2 N starts with the unit and contains all composite numbers in ascending order. The infinite rows of this matrix except for the first elements contain prime numbers only, which are determined by an uniform recurrence law. At least one of the elements of the twin pairs of prime numbers is an element of the second column of the matrix 2 N (theorem 3). The basic information on the nonasymptotic prime number distribution is contained in the distribution of the elements of the second column of the matrix 2 N .
Introduction
The multiplicative and the additive structure of natural numbers is based on prime numbers. The derivation of results on the distribution of prime numbers in the set of natural numbers can affect almost all mathematical theories and their applications. The objective of this paper is to introduce an approach to the study of the nonasymptotic distribution of prime numbers. The results obtained could be applicable in quantum physics, quantum chemistry and molecular biology.
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(where π(x) is the number of primes not exceeding x), the Eratosthenes sieve formula 
where
do not answer the question how often the prime numbers are encountered and how they are distributed amidst the natural numbers when x < ∞. Even if the Riemann fifth hypothesis [5] stating that the nontrivial solutions of the equation
lie on the complex straight line (σ = 1/2, t) was proved it could not give an answer to that question too. The reason is that the fourth Riemann hypothesis [5] (proved by H. von Mangoldt) stating that the expression
where ρ runs over all nontrivial solutions of eq. (5) and P 0 (x) = 1 2 (P (x + 0) + P (x − 0)), P (x) = n≤x Λ(n) ln x , Λ(n) = ln ρ, when n = p m and p is a prime, m ≥ 1 0 otherwise only gives a connection between the distribution of the nontrivial zeroes of eq. (5) and the problem of the prime numbers distribution. In the present paper an approach based on the separation of subsets of prime numbers for which explicit distribution law exists is used in the search for an answer to the question is there any exact law for π(x), 2 ≤ x < ∞ or the prime numbers are spread amidst the natural numbers in total disorder. The separation of these subsets is made by means of a new sieve ("the multiple Eratosthenes sieve" [6] ). The sieve and its generalizations will be published in a separate paper. In the presentation of the results on the nonasymptotic distribution of prime numbers the sieve is present only implicitly which simplifies the text. In the present paper all results are obtained by elementary methods except the use of the inequality from [7] .
The prime number inner distribution law
Let the set of prime numbers is enumerated in incremental order of elements according to (1)
where N is the set of natural numbers. Thus two reciprocal number-theoretic functions are introduced
"the number π(p) of the prime number p" and
"the prime number π −1 (n) of number n". It is evident that π(p) and π −1 (n) satisfy the identities
and
These functions are also strictly monotonous
The following auxiliary proposition is a corollary from the inequality p n > n ln n from [7] .
Lemma 1 For any prime number n ≥ 2 the following estimates are correct:
Using the function π −1 (n) two basic entities of the present paper are introduced: the sequence ǫ p 0 and the aggregate r p 0 .
Definition 1 The prime number sequence
is called "Eratosthenes progression of base p 0 ". The infinite prime number aggregate
is called "Eratosthenes ray of base p 0 ". 
Proof 1. The inequality (12) gives the possibility to make the assumption that
. This implies the existence of a finite reverse sequence
that terminates on the inclusion p ′′ 0 ∈ r ′ p 0 which contradicts the initial assump-
. Thus the ray r p ′′ 0 does not have common elements with the ray
The inequality (12) gives the possibility to use the implication (7) together with the recursion (11) that defines the elements of r p ′ 0 and r p ′′ 0 and this leads to the following chain of implications
Lemma 3 The principal Eratosthenes rays do not intersect
The union of all principal rays contains the union of all rays
p 0 ∈P r p 0 ⊂ p 0 ∈C r p 0 .(15)
Proof
The proving method is by induction. The first induction step starts considering the following 6 cases:
• Case p 0 = 1 ∈ C. The progression ǫ 1 from (10) generates the first principal prime numbers ray r 1 ;
• Case p 0 = 2 ∈ r 1 and p 0 = 3 ∈ r 1 . The progressions ǫ 2 and ǫ 3 from (10) determine the rays r 2 and r 3 , which according to lemma 2(1) do not contain any new elements compared to the principal ray that is generated already. So the following inclusion is true:
• Case p 0 = 4 ∈ C. The progression ǫ 4 from (10) generates the second principal prime numbers ray r 4 , which according to lemma 2(2) does not have common elements with the ray r 1 . Thus their intersection is void:
• Case p 0 = 5 ∈ r 1 . According to lemma 2(1) the Eratosthenes progression ǫ 5 generates the ray r 5 ⊂ r 1 . Together with (16) this inclusion implies the new inclusion:
• Case p 0 = 6 ∈ C. According to lemma 2(2) the Eratosthenes progression ǫ 6 generates the third principal prime numbers ray, which does not contain common elements with the already existing principal rays r 1 and r 4 . Together with the relation (17) this leads to a new particular case of the equality (14) r 1 r 4 r 6 = ∅;
• Case p 0 = 7 ∈ r 4 . According to lemma 2(1) the Eratosthenes progression ǫ 7 generates the ray r 7 ⊂ r 4 . This inclusion together with the inclusion (18) imply the extended inclusion
On its turn this inclusion appears to be a particular case of the inclusion (15).
The second induction step. Suppose the relations
are satisfied up to the n-th arbitrary element c n > 7 of the set C. We shall prove that the relations (19) and (20) remain true for c n = c n + 1. Let us consider the following two cases:
• Case p 0 = c n + 1 ∈ P . We shall proceed starting from the inequality
(the prime number c n+1 is greater than its ordinal number π(c n + 1) ), which follows directly from inequality (8) .
The right hand side of inequality (21) π(c n + 1) is either a composite or a prime number. Assume that π(c n + 1) is a prime number. Then applying the operation π on both sides of (21) we obtain a double chain of inequalities
Now we assume that the "second number" π 2 (c n + 1) is again a prime number and apply once more the operation π on every element of the double chain of inequalities (22). Thus we obtain a triple chain of inequalities analogous to (22). The process can go further α-times obtaining α-multiple chain of inequalities
until the "α-number" π α (c n + 1) ≡ p * 0 ∈ C. Applying the operation π on both sides of the recurrence formula (11) for the ray ǫ p * 0 and taking into account the identity (6) we obtain the generator of the finite reverse sequence
The terms of the inequalities (23) are generated by the (24):
Thus the inequality c n + 1 > π α (c n + 1) and the fact that c n + 1 belongs to the principal ray of base π α (c n + 1) (the latter is shown by the sequence (24)) allows for the use of the lemma 2(1). This implies the inclusion r cn+1 ⊂ R n , which together with eq. (20) allows for the needed extension of the inclusion (20)
• Case c n +1 = c n+1 ∈ C. According to lemma 2(2) the Eratosthenes progression ǫ c n+1 generates the new principal ray r c n+1 , which is not contained in the union R n . So that due to the extension of relation (19)
The third induction step takes into account the limits C n −→ C for n −→ ∞ and P cn+1 −→ P for n −→ ∞. Thus we find out that the relations (19) and (20) in that limit go to the relations (14) and (15) respectively. [] Lemma 3 makes possible to show that the following basic theorem concerning the separating of prime numbers into subsets with explicit law for the determination of their elements actually takes place (Prime Number Separating Theorem -PNST [6] ).
Theorem 1 The set of prime numbers has a two-dimensional representation labeled by the index k and the base
p 0 P = p 0 ∈N \P r p 0 = {p k+1 : p k+1 = π −1 (p k ), k = 0, 1, 2, . . .} .(25)
Proof
The union of all Eratosthenes rays of bases covering the set of all natural numbers
can be represented in the form
Q 1 coincides with P according to the Euclid theorem (1). On the other hand Q 2 is contained in P . Thus the right hand side of (26) coincides with P (i.e. P ≡ Q).
The set Q can be also represented in the form
Owing to relation (15) from lemma 3 it follows that Q 4 appears to be a fraction of
Implications of the prime number separating theorem
Since N \P = C {1} ≡ C where C is the set of composite numbers it appears that PNST is mapping the elements of the extended set of composite numbers p 0 ∈ C into the infinite prime number rays r p 0 . So that we come to Corollary 1 There is an unique reciprocal mapping
which maps the elements p 0 of the set C into the principal infinite prime number rays r p 0 .
Let us note that The upper left hand side of the infinite matrix 2 N is given in the Appendix.
Theorem 1 has diverse implications. Here we shall mention just one more. Let us denote the following classes of Eratosthenes rays:
. . .
Corollary 2 There is an unique reciprocal mapping
which maps the elements of the set P = {1} P into the elements of the set of classes {K p } p∈P . For the equivalence classes K p the following set-theoretic equalities
take place.
The following two propositions for the elements of the matrix 2 P rows take place.
Theorem 2 The series
Following the inequalities (13) from lemma 2(2) the series s(1) majorates all the series s(p 0 ), for p 0 ∈ C. On its turn for i ≥ 5 the series s(1) is majorated by the series
Indeed the inequalities (7), (9) and 5 2 < 31 = p 5 (1), imply the following chain of inequalities 
Theorem 1 and its implications are applicable to all mathematical constructions which include countable sets, or even sets containing finite segments of N or P only.
An analytic form of the prime number inner distribution law
The right hand side of relation (25) gives the definition for the recurrent element of any ray r p 0 , p 0 ∈ C in terms of the preceding element of the same ray only:
This rule we comprehend to be the prime number inner distribution law -PNIDL. The disadvantage of the law (29) is that the function π −1 (x) (as well as the function π(x)) can be realized by means of the Eratosthenes sieve only. The Legendre formula (2) and its generalizations (see [8] , p.343]) can not be used for the purpose.
So far the attempts to derive analytic formulae for π −1 (p j ) for all j × p 0 led to formulae which do not allow for a new information on prime numbers. All these formulae represent π −1 (x) as a discrete function. Using these formulae it is only possible to determine these prime numbers which are initially presupposed by their construction. These formulae can not be extrapolated so as to increase the amount of prime numbers (formula (2) is an example of that type of formulae).
We shall show here that the Eratosthenes rays can be approximated by continuous functions which have extrapolation properties.
For an arbitrary row of the matrix 2 P from the Appendix we consider the solution of the quadratic system of m = 2n equations The polynomials q kp 0 in system (30) take the values
(32) and 2. α kp and β kp decrease when the index k is increasing;
3. the increase of the amplitudes α kp 0 corresponds to an increase of the decrements β kp 0 (this trend is strictly manifested for the first 26 rays);
4. each pair of two consequent elements of the ray r p 0 determine a new term of the sum (30).
The nonlinear systems (30) were analyzed by means of the program AFXY [9] , which determines the number of solutions and their accuracy according to the method developed in [10] - [14] . It was established that all systems (30) The solution of the system (30) led to the following approximation for the function π −1 (x) which covers all the elements contained in the first 100 Eratosthenes rays from the Appendix:
The formula
exactly reproduces the prime numbers from the Appendix up to the even number j * ≤ m. The functionπ −1 (x) predicts the values of the new prime numbers p f 2n+1 . As seen from Table where the mean accuracy values in respect to p 0 are given
its prediction accuracy increases with the increase of the number n. Table   n  2 3 4 δ n 21% -16% 5% -1.7% 2.5% -0.19%
To compare with we point out that for p 0 = 4 the relative accuracy of the solution p f 9,4 obtained from the equation
when the right hand side is p jp 0 = p 8,4 equals to 0.004% Let l is the number of the correct decimal signs (the length of a computer word) for which the arithmetic floating point operations in a given computing environment (the computer) are produced. The above found approximation forπ −1 (x), which is limited with respect to its domain of definition, suggests to check the hypothesis: 
The set of origins of the Eratosthenes rays and coagulates of prime numbers
The set
consists from the start-points (origins) of the principal rays {r p 0 } p 0 ∈C . The set of prime numbers 2 P = {p µν } µ = 1, 2, 3, . . .
is separated according to PNST onto two new infinite subsets
The set P 1 takes a special place amidst the prime numbers. It seems unlikely that a nonasymptotic distribution law similar to the PNIDL (29), accounting for the rows of the matrix P erat too, can be derived for it. Studying the nonasymptotic distribution of the elements of the subset P 1 amidst the prime numbers one can encounter its main peculiarity: P 1 contains all possible coagulates of prime numbers such as twin pairs and other closely disposed sequences of prime numbers.
Let the sets of twin-pairs, twin-triples, twin-quadruples, twin-quintuples of prime numbers greater than 5 are denoted respectively by
Following from lemma 4 is the basic proposition which binds the sets T 1 , T 2 , T 3 , and T 4 with the set P 1 : In theorem 3 the words "could not be origins" mean a probability whose amount among the first 104683 elements of the set T 1 does not exceed the value 0.15 (1270 twin-pairs are contained among these first elements). The elements of the sets T 2 , T 3 , and T 4 occur much more rarely amidst the natural numbers compared to these of the set T 1 . Thus theorem 3 is showing that the essential part of the prime numbers included in the sets T 1 , T 2 , T 3 and T 4 appear to be origins of principal Eratosthenes rays.
A twin-pair assigns a characteristic "arhythmicity of condensation" among the coagulates from T 2 , T 3 and T 4 as well as among all elements of the set P 1 . Let us note that twin-pairs occur twice in T 3 and T 4 . For instance in the elements t 4,1 = {11, 13, 17, 19, 23} ∈ T 4 and t 4,2 = {101, 103, 107, 109, 113} ∈ T 4 these are the pairs {11, 13}, {17, 19}, and {101, 103}, {107, 109} respectively. Theorem 1 and theorem 3 together show that the Eratosthenes rays "coagulate between themselves" through the twin-pairs only and that according to the character of the "ray coagulates" these twin-pairs are classified into two new types:
1. pairs such as {p iu , p iu + 2} which simultaneously give origin of two new rays; 2. and the pairs {p ib , p ib + 2} for which one of the elements is the origin of a new ray while the other "coagulates a new ray "branching with an already existing ray.
Thus
As seen from the Appendix {71, 73}, {101, 103}, {137, 139} and {149, 151} are examples of u-pairs while {11, 13}, {17, 19}, {59, 61} and {107, 109} are examples of b-pairs. The collective divisibility coefficient -CDC
where l ≥ 13, s ≥ 3 are natural numbers, d(λ) is the number of the divisors of the natural λ except the unit, when applied to the consequent triples (s = 3) of natural numbers p, p + 1, p + 2 leads to a new class of twin-pairs -those for which D(l, 3) = 1 (the Strongly Related Twins -T sr ):
The even number p + 1 from the twin-triple {p, p + 1, p + 2} is factorized as follows
The numbers σ = 2, 3, 5, 7, 17, 23 from the factorization (40) correspond to the twinpairs (39) and form the origin of a new subset Σ ⊂ P which has a curious property: the last decimal digit of all σ ∈ Σ is either 3 or 7 (never 1 or 9; this property is checked up to the T sr -pair {47777, 47779}).
Remark 4
The exceptions mentioned in Remark 1 are the even numbers 18 and 30 corresponed to T sr {17, 19} and {29, 31}.
The decomposition (39) is carried over the elements of the set T sr too
The existence of a potential infinity l k = ∞ for the lengths l k , k = 1, 2, 3, . . . , 9 of the introduced sets of prime numbers is still not proved even for the simplest case k = 1.
The following extension of the V. Brun [15] theorem is possible:
, where
In case of l 2 = l 3 = l 4 = ∞ a statement analogous to theorem 4 will take place for the elements of the sets T 2 , T 3 , and T 4 .
Besides the sets T 2 and T 3 one can consider the sets of coagulates of the type {p i , p i + 4, p i + 6}, {p i , p i + 2, p i + 8}, {p i , p i + 4, p i + 6, p i + 10} and {p i , p i + 2, p i + 8, p i + 12} too. For these sets the analogues of theorems 3 and 4 are also correct.
Let us introduce the set
Treating numerically the origins of the partial sums of the reciprocal values of the elements of the columns of the matrix 2 P we come to a hypothesis concerning the set of origins of the principal rays of P 1 which is opposite in since of the V. Brun theorem:
Conjecture 2 The series
, where w i = p i1 ,p i1 , p iν (ν = 2, 3, 4, . . .)
is divergent.
Remark 5
The divergency of the series (41) is very slow for w i = p i1 ,p i1 and even more slow for w i = p iν . What is more the slowness is growing with ν → ∞ (?).
The coagulates of primes elements of the sets T 1 , T 2 , T 3 and T 4 considered so far should be generalized as coag p, {u i } i=1,2,3,...,l = {p, p + u 1 , p + u 2 , . . . , p + u l } where the steps {u i } should be smaller than the steps p (k+1)p 0 − p kp 0 = ∆ǫ kp 0 in the nearest rays while the rays and their steps themselves (i.e. the particular p 0 and k) are determined by the initial prime number p and the length l of the generalized coagulate. The pointed out relativity of the values of p, l and ∆ǫ kp 0 in coag p, {u i } i=1,2,...,l is used in order to obtain the conditions under which the set of generalized coags satisfy theorems analogous to theorems 3 and 4.
The general meaning of theorems 3 and 4, and conjecture 2 is that the main information on the originality of the nonasymptotic prime-numbers distribution is concentrated in the set of start-points P 1 ; by its nature the set P 1 contains "enough amount" of prime-numbers and they are disposed "enough closely" (conjecture 2), however only the set of the type of T 1 , T 2 , T 3 and T 4 , which contain "relatively small amount of elements" (theorem 4) introduce the characteristic, unique arrhythmia of concentration of elements of the set P 1 .
section*Appendix
The left upper corner of the infinite matrix 2 N . 
